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the Darts in Figure ) and pufhes back the Light fo as 
to reflect it when the Vibration is contrary to its 
Direction, but brings it down to be refracted when 
the Vibration confpires with the faid Motion. See 
a further Account of this in Sir Ilaac NewtonV 
Ofticks, Book II. Part 3. Proportion 12. 

The Perfons prefent at the Experiments above- 
mentioned, tried them as well as myfelf, and be- 
ing fetisfied with the Succefs of them, allowed me 
to mention it, and make ufe of their Names in this. 
Account. 

Of the Royal Society. 

Sir Hans Sloane, Prefident. 
Dr. Scheutzer. 
Mr. Grey. 
Mr. Georges. 
Mr. Dugood. 

Other Gentlemen. 

Colonel Sfotfwood. 
Mr. Haily. 
Mr. Graham. 
Mr. Hewet. 

Foreigners. 

The Abbot Lercari, a Nobleman of Genoa, Cof- 
fin to Cardinal Lereafi. 
The Abbot Cuzzoni. 
The Abbot RollL and his Brother 

Ilf. The 
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III. T7;e Method of making Tin- Plates, extratted 
from the Memoirs of the Academy of Sciences^ 
for the Year 1715, by William Rutty, M. D. 
% S. Seen 

TH E making of Tin-plates, or Lattin, as it is 
called, being not commonly pra&ifcd in Eng- 
land, though there is ft> great a Confumption of it, 
either becaule the Method is not fufficiently known, 
or becaufe that in Ufe to make fmall Quantities for 
particular Purpofes is much too dear to anfvver the 
Artificer's Expectation in making larger, whereby 
we are obliged to export our own Tin to Germany, 
to receive it back again manufactured, I thought it 
not improper to lay before the Society the Method 
the Germans themtelves make ufe of, as I have ex- 
tracted it from a DifTcrtation of Mr. *De Reaumur sprin- 
ted in the laft Volume of the Memoirs of the Aca- 
demy of Sciences of Tans, in which alfo he lays 
down fome Improvements, as he thinks, of his 
own. 

He takes notice then that the making of Tin-plates, 
(which is called in France, white Iron) does not pro- 
perly begin, till they go about to prepare the Leaves 
or Plates of Iron that are to be tinned, which are fup- 
pofed to be fufficiently thin and flar, and cut into 
Squares : But there are only certain Sorts of Iron 
which can be reduced into thefe Leaves, of which 
thofe are the mod proper, that when heated are eafi- 
eft extendible, and yet can be forged with a Hammer 
when cold ; the more loft and extremely flexible, as 

well 



well as the more brittle being to be reje&ed. Thefe 
Leaves are drawn from Bars of Iron, about an Inch 
fquare; which being made a little flat, they cut into 
thin Pieces or Soles (femelles) which they fold toge- 
ther, and having made them into Parcels containing 
forty Leaves each, beat them all at once with a Ham- 
mer that weighs from 600 to 700 tt« Weight. After this, 
the principal Part of the whole Art is to prepare theie 
Leaves ; for the lighted Duft, or the lead Rufl upon 
their Surface will prevent the Tin from uniting with 
them. This may indeed be taken off by filing, but 
that being much too expenflve, the fame may be 
brought about by fteeping the Plates in acid Waters, 
for a certain Time, to what Number they pleafe, and 
when they are taken out, fcouring them with Sand, 
in order to fetch off any Thing that may remain upon 
the Surface : And by this Method a Woman may clean 
more Plates in an Hour, than the moft expeditious 
Workman can file in many Days. Of theie Waters 
the Author mentions feveral ; but what the Germans 
themfelves ufed, and which they make a mighty Se- 
cret of, he found to be only common Water made ea- 
ger with Rye, which requires very little Pains. For 
after they have ground the Grain grofly, and pounded 
it,they leave it to ferment in common Water for a certain 
Time, and with a little Patience they are fure to have 
an eager Menftruum. With this Menftruum they fill 
Troughs or Tuns, into which they put Piles of Iron 
Plates ; and to make it grow eager the better, and to 
have more Activity, they keep thefe VefTels in Vaults 
©r Stoves which have little Air, and in which they 
keep lighted Charcoal. The Workmen go into thefe 
Vaults once or twice in a Day, either to turn the 
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Plates that they may be equally expofed to the A&ion 
of the acid Liquor, or to take out thofe that are fuffi- 
ciently cleanfed, or to put others in their room : And 
as the Liquor is more acid, or the Heat of the Vault or 
Stove is more intenfe, the Plates are fooner cleanfed -, 
but it requires at leaft two Days, and fometimes a great 
<3eal more. This is the Method which the XJermans 
employed in the Tin* works in France, conftantly made 
tife of to prepare the Iron-plates to receive the Coat of 
Tin : But as the Author obferved, that the conftant 
Attendance upon them in the Stoves was very labori- 
ous, the Heat therein being almoft infcpportable to 
thofe who are not ufed to it, he propofes fome other 
Methods which are attended with very little Trouble* 
and as fmall, if not a lefs Expence j and which upon 
Trial fucceeded full as well. Having therefore ob- 
ferved that the Iron-leaves or Plates are covered with a 
Scale or Layer, half vitrified by the Fire, on which 
Acids have none or very little Effect, he imagined that 
inftead of dijfolvmg the Iron in thefe acid Waters, it 
would be better to make it rufi, and thereby put it in 
a Condition to be eafier cleanfed from thefe Scales 5 as 
Ruft is accompanied with a fort of Fermentation an'd 
Rarefa&ion^and the Matter which rufts takes up a great- 
er Space, and raifes up whatever oppofes it. To this 
Purpofe he fteeped Iron Plates in different eager Men~ 
ftruums, as in Water in which Alum, common Salt and 
Sal-armoniack were feparately diffolved ; and others of 
the fame Iron he only dipped into the fame Waters, 
and inftantly taking them out expofed them to the Air. 
Thefe latter were rufted by all of them, but fooner 
by that in which the Sal-armoniack was diflblved. Af- 
ter two Days, during which every Plate had been dip- 
ped 
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ped into the Menftruum but twice or thrice, he fcour- 
ed them, and likewife thofe he had left to fteep for 
that Time ; and comparing them together, found that 
thofe, which had been only wetted at different Times, 
cleanfed better than thofe which were fteeped j the 
Ruft covering all the Surface of the latter without raif- 
ing the Scale ; whereas in the former, as foon as one 
Part of the Metal is detached, it is attracted by the 
Menftruum, and the Surface is raifed into Blifters of 
Ruft. Thefe Diffolvents,the Author takes notice, tho* 
weak in themfelves, yet produce the Effed as well 
as the ftronger, which are much dearer : But amongft 
the latter he prefers Vinegar, which being very plen- 
tiful in France, may be ufed with little Coft. For 
you need only dip each Leaf into it, and take it out 
again immediately, leaving it afterwards in fome moift 
Place, and it will be fcaled in eight and forty Hours, 
if you take care to repeat this 3 or 4 Times in a Day. 
The fcaling will ftill be more expeditious, if you dif- 
folve a little Sal-armoniack in the Vinegar, a Pound 
or two to a Puncheon •, for as the Vinegar diffolves I- 
ron well, fo Sal-armoniack, as juft obferved, rufts it 
fooner than any other Salt : But this muft be ufed very 
moderately, and the Leaf muft be left to fteep in clean 
Water to diffolve any Particles of it that may ftick to 
its Surface, which may other wife make it ruft after it 
is tinned. If you fcale with Vinegar, and want to do 
it at a lefs Expence, you need only plunge the Leaves 
once or twice at fartheft, and when the Vinegar is dri- 
ed upon the Surface, fprinkle it with Water ; or dip 
them into it, and take them out immediately. There 
are feveral other Ways of making Iron ruft, as keeping 
it in a moift Cellar, expofing it to the Dew, fprinkling 
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it with fimple Water, feveral Times in a Day, which 
will ftill aft quicker by diffolving Sal»armomack in it. 
In thofe Countries where the Pyrites is common, the 
Vitriolick Waters will fcale them foon enough, which 
are almoft as cheap as common Water : You need only 
heap the Pyrites together, and leaving them to moulder 
in the Air, make afterwards a Lixivium with them and 
common Water, which Lie will have the defired Efted : 
But as the Leaves of Iron are fenfibly much eafier cleanf- 
ed on one Side than the other,, the bad Side rarely 
taking the brilliant Polifti in the tinning,- but having 
always fome Spots, which proceeds in that in the beat- 
ing one Side is more expofed to the Action of the Ham- 
mer, and is therefore better plained,, the Author again 
advifes not to fteep them, but only to moiften them* in 
order to make them ruft, whereby you need, moi- 
ften that Side only that wants it moft: Whereas 
if you deep them, as the bad Side will take double 
or triple the Time of the other, the acid Menftruum 
will diflblve the Surface, and occafion a Lofe of Iron. 
He next gives two Cautions neceflary to be followed : 
the firft is in the Management of the Plates before they 
come to be prepared ;. which is in the beating of them, 
to change the Place of each in its Turn, that every 
one may receive the immediate Action of the Hammer, 
otherwife they will not extend equally: the fecond is 
to fteep them in Clay or Fuller's earth tempered with 
Water before you heat them, to prevent their foldering 
with one another. He then clofes this Part of the Ope- 
ration with remarking that whatfoever of thefe Me- 
thods are pitched upon* whether the old one,, of which 
he has learnt the Secret, or any of the new,, which he 
has here (hewn, it is abfolutely neccfTary after die Plates 
* are 
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are Efficiently (baled, to fcour them with Sand, and 
when there remains no more black Spots upon their 
Surface, to throw them into Water to prevent their 
rufting again, and leave them in it till the Inftant you 
would tin them, or in the Term of Art, blanch them. 
This he obferves is the very Obje«fb of the whole Art, 
and is kept as much a Secret by the Blancber, as the a- 
cid eroding Menftruum is by the Scaler : But the Man- 
ner of doing it is thus. They flux the Tin in a large 
iron Crucible, which has the Figure of a broken Pyra- 
mid with four Faces, of which the two oppofite ones 
are lefs than the two others. This Crucible they heat 
only from below, its upper Border being luted in the 
Furnace quite round. The Crucible is alw:iys deeper 
than the Plates which are to be tinned are long, which 
they always put in downright, and the Tin ought to 
fwim over them. For this Purpofe Artificers of differ- 
rent Trades prepare the Plates in different Manners, 
which are all exceptionable : But the Germans he per- 
ceived made ufe of no Preparation whatfoever, except 
putting the fcoured Plates into clean Water, as juft 
remarked j but when the Tin is melted in the Crucible, 
they cover it with a Layer of a Sort of Suet, an Inch 
or two thick, through which the Plate muft pafs before 
it comes to the Tin : The firlt Ufe of which is to 
keep the Tin from burning, and if any Part mould take 
Fire, as the Suet will foon moiften it, to reduce it to its 
natural State again. This Suet is compounded, as the 
Blanchere fay, and is of a black Colour, which the Au- 
thor thought might be given it with Soot or the Smoak 
of a Chimney,only to fpread a Myftery over their Work :,, 
but he found it true fo far, that common unprepared Suet: 
was not fufficient : For after feveral Attempts, there 
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was always fomething wanting to render the Succefs of* 
the Operation certain, The whole Secret then of 
Blanching lies entirely in the Preparation of this Suet : 
And this he at laft difcovered to confift only in firft 
frying and burning it ^ which not only gives it the Co- 
lour, but puts it into a Condition to give the Iron a 
Difpofition to be tinned, which it does furprifingly. 
The Tin itfelf ought to have a certain Degree of Heat ; 
for if it is not hot enough it will not ftick to the Iron ; 
if it is too hot, it will cover it with too thin a Coat, and 
the Plates will have feveral Colours, as a Mixture of 
red, blue, and yellow, and the whole appear of a villain- 
ous yellow Caft. To prevent this, by knowing when 
the Tin has a proper Degree of Heat, they might firft 
make an EflTay with fmall Pieces of the fcaled Plates, and 
they would learn from them when the Tin is in proper 
Order: But generally fpeaking, they dip the Plates in- 
to Tin that is more or lefs hot, according to the Thick- 
nefs they would have the Coat to be of. Some Plates 
they only give one Layer to, and thefe they plunge in- 
to Tin, that has a lefler Degree of Heat than that in- 
to which they plunge thofe Plates which they would 
have take two Layers ; as alfo when they give thefe 
the fecond Layer, they put them into Tin that has not 
fo great a Degree of Heat, as that into which they were 
put the firft Time : Befides which, it is to be obferved, 
that the Tin, which is to give the fecond Coat, ought 
to be frefh covered with Suer,but only with the common 
Sort without Preparation ; for melted Tin is fuflici- 
ently difpofed to attach it felf to folid Tin ; and in 
this Cafe it is to tin itfelf, to which the new Tin is 
to be joined* As to the Choice of the Tin, the Man- 
ner of making it is as bright as poflible, with a Num- 
ber 



